Tunneling of a particle through a barrier is one of the most fundamental and ubiquitous quantum processes. When induced by an intense laser field, electron tunneling from atoms and molecules initiates a broad range of processes that evolve on an attosecond time-scale. As the liberated electron is driven by the laser field, it can return to the parent ion and recombine to the initial (ground) state, releasing its energy in an attosecond burst of light. This process, known as High Harmonic Generation (HHG), serves as an excellent spatio-temporal filter for the electron motion. The angstrom-scale spatial resolution is determined by the size of the atomic ground state to which the electron must recombine. The attosecond temporal resolution arises from the mapping between the photon energy (harmonic order) and the return time of the corresponding electron trajectory.
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In my talk I will describe how adding a weak perturbation allows us to probe both the ionization times and the recollision times in simple atomic systems. Our results, which deviate from the simple classical model, are in good agreement with quantum path analysis. The next step is the probing of molecular systems where more than one ionization channel participates in the process.
As an example, I will show how multiple channel ionization is probed in aligned CO 2 molecules.
I will describe how the high sensitivity of the measurement allows us to probe subtle differences between two ionization channels. This experiment provides an additional, important step toward achieving the ability to resolve multielectron phenomena --a long-term goal of attosecond studies.
